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(54) DISPLAY DEVICE AND DRIVE METHOD THEREFOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device, enabling 
reduction in power consumption and size. 

SOLUTION: The liquid crystal display device is provided with a pixel array part 1, 
address decoders 2, 3, display memory 4 (VRAM), and a VRAM controller 5, and 
transmits and receives signals to/from a CPU 6 and a peripheral circuit 7. The pixel 
array part 1 is of an area gradation pixel structure, in which each pixel is composed of 
a plurality of one-bit memories. The whole pixel array part 1 is divided into pixel blocks 
consisting of plural pixels, and one-bit memory rewrite is performed in block units. The 
one-bit memory is of a dual word line structure. 




LEGAL STATUS 

[Date of request for examination] 28.02.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 3428593 

[Date of registration] 16.05.2003 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] ^ 

Copyright (C); 1998,2003 Japan Patent Office 



/http:/ /wwwl 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAAH7aqqCDA41 41 75040P2.htm/2004^9^ 10H/1/1 



(19)B*B»fFi? (J P) 



(12) & m ft ft & $g (A) 



(lDttffilH&BB** 
#582002-175040 
(P2002-175040A) 
(43)&R| B ¥J&14*F6 H21 B (2002. 6.21) 



ft? 1 \ T J. 7 

(51) IntCl. 




F I 


f-73-r(##) 


G 0 9 G 3/20 


6 4 1 


G09G 


3/20 6 4 1G 2H0 9 2 




6 11 




6 1 1 A 2H0 9 3 




6 2 1 




621B 5C006 




6 2 4 




62 4B 5C080 


G 0 2 F 1/133 


5 5 0 


GO 2F 


1/133 550 5C094 




&&ffi$t m ««««>R24 OL (£25 JO *l«fcR< 


(21)tb®#^ 


&K2001 -269356( P2001 -269356) 


(7DWKA 


000003078 










(22)fflBt0 


¥^13^9^ 5 0(2001.9.5) 












* *t # 


(31)«£tfcfc3£#^ 


2^^2000-269177 (P2000 -269 177) 






(32>ff*feB 


¥/£l24p 9/3 5 0(2000.9.5) 






(33)«ft*fcS£S 


0* (JP) 


(74)ftSA 


100075812 


















(54) [&9!0£*M 









(57) [Btt] 

[Ml] if^^Kr^, *-3Mt3W*&a 

KUXf3-^2, 3i, 3t^*y (VRAM) 4i, VR 

A b r C P U 6 J: 7 £ ft -^©SSStf 5 . 

u -YSP i i tr 9 h y * »; -cSBBRSli 




(2) 

1 

c (Dm^mmoxfjjfa cc?s ^ r tea s n s is&*(d^s 

Si. 

WE^niBS&3\ 

WEj6S«#«: JES 0 TSfaW £ WfcGBR **- * > 

— CD 7 s - £ « i — <D^2SR <t tc L r Rtf 6 *l & m 1 
9J^iB*i, 20 
WE— <D $m± ffi©^3BK <t L T « W 6 *i £ 
»2BBt^iIBR<h t ^^CiSr^ai-rS^SS. 

WCBHS 0 rK*3 ft > WE»iRC^ 2 BJ&ftHRttW 

3J8B 1 K:lBtSCD^$IKo 

m^m3 ] WE-cD^s<twEffe©-^^<u*s 

WE— <D-r-£j|g<L 4 CCD — (D^r— %M£$$ : Bx~$~ : £>ife<D 

t- t om ccgaa 3 n s c t £«h» t -r 1 30 
KEttosi^afe 

[»*®4 ] arEttftoai^BBRtt, *ft<efts&s 
i^iirM ^ ft 6 c i i -rzm&m 1 fcEtt 

Cfs*^5 ] mzm&<Dmm7j*mm<D?ti?ti^ we 

WE®^ f* — £ <DM S B (Most Si qni f i can t Bi t){|lJ<D t* 
*mmt T Sffi^g 4 KEIKO&jtSK. 

ftWLtrzmmm 1 ccEtteD&K^. 

3?3 7- K«BtcS8SStl/c3P3ffl^lBR<»:. 

mmm 1 ^4@j^7Kii^cD-eti-en«, 1 ? u- am 50 



^P§2 002-175040 
2 

[»3RS9 ] wesi 1 -S4SfM^E^«, ^n-en^ 
Ki8©3t7f3ia. 

in^mi 0] ««cc?«R3nfc««[oi tr? M*y 
weibk<d ©-^n^n testis u raw 

*y ch<D^r^s3n^f : --^cDStt^fs-r^^^ 

^*'Ji, J^fefflCD^Aj:< oODmrlBl bfy 

'J i > Wfe^CD^^ < <?: OCDW1B It'-; h j* * y. <f: 

^a 0 

tatSEBi 2] wei tr? K^^yoBWgr^aKfflT 
»6ffl©a»o«jiH 1 f f ^ * y <b , wfefflois^o 

WE 1 fcf sr h^^y iJdW^ti, Sfe(0WE!g»O 1 
r S«S53H 1 0 (CEttOX^K. 

2fflfeLL<DBffffiffl©WEi tr-^ h^^ey^c>(ttc;ur^ 

ma* 

WESJ9- FlRO^ti-etiCCtt, tBRBBR^WE 1 tT 
» h^*y*qgjR3ti. WEBl7-KlR(D»atcj:0. 
S*j£T^a»H3R»©WiBl hy*y©K*»*^ 

[H*^ 1 4 ] WESI^- KiK^JRStiS» 1 Ufat 



3 

swa»»[oi(is*iii*«, 

m l *l£fc:jg^£ft£ n ( n > l ) ffl<!># l gij^ 

^2f-^ ffitcgtt $ n & fria n m<om 2 ^rn^wm 
**i nan* <s #»ft o r c > * c £ <t *r 5 is^s 1 

/c«fST1-^IS(DEL (electroluminescence) 

H0iBIBS6fflh^>^^tt, *>©<!: £CC V 

'[ftBOHttftKN] 
[0 00 1 ] 

[0002] 

[«£*<djbb] fit*, flR?eB£&j& i T^ifi^r 
mma-cj f cc««r r 



(3) ^2 00 2- 1 75 04 0 
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[0 00 3] 

[imbmb* Let 5 &«■«■] x^-vmtmmt. 
tetter ffimnt>tt&i>tc#>. mnmno^v 

^U©*«IBIB3Wi<tt*&t»5n«i3&«**. E 
KfefflJ«tc&S/c26. /J«fbWHJWcft!>. ^F7r 
mc&ft£ D *Sec, /J^t*SI&CC«, BBRTU-fg« 

^*^cc^@B%H*cc^T^o^tJfBWKito 
[0004] 2 fie*«, s^xyrot^t*- 

cooo5] c<o<fc5ttiwa**jB8fcrafe©iLr. 

Hi «4$B8 2000-22 7608-sf £$gcc ii, XCTftSttQEf b L> 

20 Z>tZffi&m^2tiXi,>2> 0 

[0 00 6] L#>bft#6, C©<fc5ft*3Mli3t^> 

[0007] ccDJ: 9 ft 3 ftfc 

a{k^«ft«^««*«tt-r * c £ cc*4. 

[0008] 

-^tflttft-rs^-^KiiBftiaBi, Suia^scc^s 
tcmfr&wicte^x. m&mnmmz* m^jmmmc 

i£S u x ftfc-? £ituiEHj^t 7^ — ^ is y > y -f * 
> y > ygpi v c <oir>zr y > ygptc J: ^ r it > ^* y 
>ysn/cSti£'7 r -*%«KFT-&y j eyBB<b, tiias*j£ 

40 ?-*«C»-^C»rBr3eo«^*ffft5«**i, *>6ft 
S«ttOM^IIBR«# L , KHB1KR<3[)SJ^ll3Rtt . 

[0009] 

[0010] £TF, **wcc«a^^gsccoiir 4 H 
ffi«r#JHOft*S6AttW6Ctt?a-rS. 
50 [0011] (II <D99B8Hi) H 1 K*:?HIJK:ffi£ft 



5 

mmmom 1 ommmmowmm^mr^a v zmx 

[00 1 2] H 1 ©«Sa^iSB», fflBRTU-Yffll 

rKuxf3-^2, 3i % i^y^y (vram) 4 
l i *^urcpu6*5j:afjBiaHB7i«#©ai»* 

[0013] BBRTWSUtt. tr» 

oti^, H2«iiB*»©aijfi**-rHr*s. 

dO, *±ffifcT? F*d 3 $B3ROi93Rffi 
tt. 2°-d0 + 2 1 'dl+2 I -d2 + 2 3 -d3tg 
£ft& 0 C*UC£^ SfeCTiCC, 2 4 = 1 6P£Ii<£>i| 

[oo l 4] fflfflBR««rt©S-i tr^ ai 
SHftSnrc>&. cti"6S»lii*«ffiO±Hfc«JRSjB 

[0 0 15] H2t?«. SfFffifcT* FdOfrfc* 
±ffiK* h d 3 £"TCDg-4 fcf * hOBSUtft*. d 0 : d 
1 : d2 : d3 = l : 2 : 4 : 8 4>1N£^LTl%£. — 

OC 6 BJSi*««tC»«-rti6i <fc l». 
[0016] «.10R*ateiE-r & 4 o<D^3R««flr>KJ&J 

!»rLta^iii^riB»ccafe^i>Ssfiw»a 

<, IE2ACD<t^CC (dO, d3, d 1, d2) <DWc 
&A/rc>T4><£<, B2B©J:5K: (dO, 

dl, d2, d 3) <DM(fCik/oV^Xi>J:^ a &tt x m 

[0017] H2-r«RGB©*e©S^lf5R*«iiS'r 

■^k ep^ 3 r><Dmmmmmvmf&z G*s4e? 

F, fiPft4o©SJIB*««r*^Snro*5fi««:inLr 
[0018] H2r«SBJil»Si«(DBS!Bd«RGBCC)S 

&&l>ec&*<fc5teRGB<Dt^ F»45£tf>*itf<fc(r>. 
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SWBl^«©TO^RGB©ftfer»4or 

[0 0 1 9] EIl©VRAM3>Fn~^5«:, CPU6^ 
6S6n^B*^f r -^^VRAM4^C##jA^, VRAM4£>6 

2 k 3fcffi2>U TFl/Xf3-^2, 3(ffllrH' 

10 [0 02 0]IS7P7W>fX(t l^^>hJSSi 

[0 0 2 1 ] U 1 tt % 7 s - *f*±S!FH*K: 1 

20 [0022] vrakci > h n 5 &jv y n > ^ ? y'xffi 

^iCOG (chip on glass) H§S£*l£ 0 #>£l>te:, V 
RAM^> h 0-75 iCPU6^- f@<D->y a^j-yy' 

[0 023] ffigRT U -f » 1 £fr£jt£fc 

/LSttf^CC L 6 ft 6 & i »-cr «f o 

[0 0 2 4] ^JS^JRTtt, VRAM4tC§^jA 

Otfi<J:0^, VRAM4^6R*tar#ffl***< L-Cl^ 
S„ CtaCCctO, »#IR^^Sa«H^^V«AM4<D# 
^^A^rtf^ii^tc, VRAM4*»€>©H?ilR*fflL*«pI 
40 mctj:2> e 

[0 02 51H <DmaM7smm<oMc#mt lx. mm 

tt#256 (X3) X256FvF-C, 16 F ^ F Oj^ffcS^ 

f U^^n v ^»i6xi6F v Fcdh>Xtcv f y 

^^WCl, 7h*^f3-^2, 3«4t'7hf3- 
^L, #ihil^«6 btLs #y^y3>«jg|sl 
B*ffl^r^«f?KaiH*ffittSIE*tfl\ ^3>F 
n~5&i7££<*±£#£ 0 ^/c, vram 4 , vRAMa>hn 

-7 5 fccfcO'C P U 6 7'{C$ ife, VRAM4 

teCPU6©£fatfiy^y<D— fluzm^Z. c<D*vy' 

50 tt % 8^7 U Y a 1 $ ^) ^77 Xl^liC COG 



7 

[0 0 2 6 ] S4iiiir wan tomsKomz 

Y« ltt— JK5c^ h y #xt£^Jg3£©^y-feJl> (IBS 
^a***) i iCCK#£*i, S^y-teJH \ \tm^L<o 

3^<DgiJiS^ -&»6fflH*T#jas*i, ^ti^tKOWi 
HBRCCttS RAMtgjgCDl tr* hy*y*SR^6*it:Ci 

[0027] it*? h^-=ey«, wmmnmw*. 

IV1, I V2 <tr«SES*i4SRAMr*^T, f 5 -*/* 

*i 2^6Pj&^n^cr : -^^s^'r^o ie*hy* 

[0 0 2 8]^^yt;n nat t-yhKffittHKi 
3i7- KIMKIbBBl 4 £jWK»3ftTl>S. h 
sSJffiSbia»«, f-^/Ui2 ±oil^r- ZZt'cox 
v hmit&1&-?2>fr%:mtR'?Z>P17o vZlzUZZ 1 5 
*WT£o Sfc. 7-K«B»iR14tt, ff^ci** 
1 6i, ^7 h \sVA% 1 7 iHT^o ft 7 

[0029] *sa»jg«rctt % mt«6**stR£ # 

9fkm<o h -7 >s>x # tmmM$&m<D f ^ >y * * 
?z> 0 icw fisa#y^ya>rjBj5R3nfeh^> 
->y a > x a ifcf n$ss^> y a > 

[ 0 0 3 0 3 H 5 tt^ * U -feJl/1 1 J9i2<Z>SI»KJS« cfc 
OSK^U^D^i^^ B7K<D<fc5«:* MIS 

2 2<t, ^^^77723(1:, tfWJ<£>T F b^^' ^ V 
7 2 4WWf^D^f3-^2 5(h v ?J107FU 

<!:, f^l$JB*n?*fl£[eIB3 Och. 9Uv9\m?L 
iB3 1i 4 «£S(lfl)iaBg3 2 t&m-TZ. 

[0031] mscou-^jvtyy ^2 i ri/^>7 f § 
ti/c^-^tt, ^yrju-/^u;u^iftiElB (SPSJft 
HISS) 2 lr^^tl^ SP^&1IK2 — £ 

JWHSrnfiS (ntt2tl±coe«S«) &c3l#8E«U »S 
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8 

[003 2] **7Xli(Cit Kft^-^i, 
Siffl[*Ol»ft:», sKlttJBfflTtt, SMfc-f-^^n 

Vx/WT FU^v 7y 2 4, 2 6&C{Ef#$n, 
^ 7 2 3(CS^647TRFf^OJIBffr^^7 , U^-y-2 
[0033]B2©«t:5«Cltf* h^*y*^t«fi 

20 «£KiE*tT 5 / « a (2a«Ribi9» i mm-Tkmrnm-c 

[0034] (y*y<fcfiffiSeHK<DftttWIl ) H6 

30 p + , p-i, ^-^iHi^sttsnr^o. ^>^^ 

•7- K*HK3tT*£. «ni»R«. ^- FiOlfiitCcfc 
t7tSh7>^^Q3i, S14»JIBI3»P + 

*Jffll^P-(7)maiCcfcD^> • *y?2> b y>zsZZQ 
5<b, iigi$n/^>^^IV3, IV4i, ^ 
*tT£o by>V>X2Q3 I V 3, IV4 

£rSRAM#*»5R3*l. h7>yX^Q4, Q 5 tcj: 

[0035116 ©0B»Jt«flWlf*r* 0 , ff 

< ft 0 »««*^^:* < tt S , 7 - FiRftffif «s 
[0 0 3 6 ] <y j eyiattH«HB©**«2) H7 

«rt9- KjHflugcD@Biar*>-s 0 S7cD[usg^, ?»J 



(6) 

9 

raccafe^BjiisR^n-enccgjKsti-ci^a. mm. 

HI?- Figl^WU^JUD^f*, h7>^^Q33di 
*>^£<h<h&&C, SHAMDV^- F'*9?&RKC&£ F 

+ . P-cd^(4CCJ:0. F^>^X£Q4, QSCDl^T 

[0 03 7 ]-^ 9J«7- F»*Jn-V^;l/©«5:#tt F 

[0 03 8] C(Dcfc^CC, -a7-F«»JSrtt, Hfr 

tiummv- fubwsnt*?--* ^tait«>. wm$ 
[0 0 3 9 ] 1^8 tens? - FMttttrarsiarib 

W«7-F«©*fl[CcJ:9. ^-rn^— o©SJ»7-FS© 20 
h&TZ^4~fVC.tSLZ>. £tc, MtR£tltc*7Uv fft<D 
&l tr^ F-rf^uwKH^clBttSn^. &*>\ :t*p*^<d 

[0 04 0 ] (y^»;ig&S^[pISSO*^3) a 9 

*#wstiytaiBBRrHa*%«iJsRL. t necrosis 

mmcc 1 6 «fgH«^4^H-r 5 , 4 o(7)MfJiIi5?l 
ZZKDWmmte, ZWkiX UTffig £ ft, CCDir 

&o SRAMte, F^>^.X*Q4. Q 5 

IV3, IV4i^l, ettJS^HI3§«, h^>t?X 

£Q4. Q5^1"^ 0 * 

[ o o 4 i ] mvoimm*. w&mtmm-? z%mm 1 

0 0rf-^MT^/cS!), cn6 2o<0»JHBRl 

0 0 CCfcWft^ftgiJffl©?-- FA£Sttr£f&S*sft 

£ 0 r*Jb*, BI7©lIKJ:0fc'7- F«^tttc^S 40 

So 

[0 04 2 ] £CZX\ ^9Am dBSfirccBSr * 
2o<DS»JH^l 0 0©ratcf r -^«*ffi!IB-r-5ffi|*SiW 
Ltcf)^ H9BCC^-T<fc5CC, R&lT&2o<DgiJiIggl 

[0 04 3 ] (f^7'U>/3>hD-7(DK) S 1 
CDVRAM4 <bVRAMn> hD-75^7>?^ :7*Cc£ ti&h 50 



$JgB2 0 0 2- 1 7 5 04 0 
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[0 044] 01 0teVRAM4£VRAM:n>FP~-^5 2r7 

^0~c&£ o 0^©7=wX:7Wp> hn-5te. CP 

XF I/F) 3U 1 .^^'J3>hp-742i, 
-rXy , U^FIF04 3 )Vy2T v Z>'"r~-Zf 4 4 

vram4 h. , S#iA^K!SHJS4 5 B*ffll^P^ 
TFU*«£I§IB4 6<!:. 7KU^®Sil84 7i, H 
1 <DT F UXf3-^2, S'MDf*— £<DSttigl/£tT 
5-Y>£:7:t-X (I/F) 354 8i^^ B 
[0 04 5] «*a*EtaHB4 5« % CPU6#VRAM 
4©rt§Sr«*tt^ytS^«rSita-r5 0 VRAM4<D|*3§# 

P ?ft<DT F UX^t^ 0 
[0046] T F U^SSB84 7 « % CPU6 #Jg5£ 
L//cVRAN^rBl(7)r F UX^r^nffiCD^P 7^7F UXCC 
^&rr&o ;i/^7 7 7r-^4 4(t CPU6Wg 
^OfcfePgiir-**: 1 t** F^yfljCDf*-*^!* 

[0 04 7] ^-^jRy-ty^cD/hStW^ii 
*) ±»L//cia7©lElg5©»&, 1 fcT* F^y^x- 
h-7>^X£Q7£^:7CC0ry* 

COti^O^-^OfiigC*. -f>^->IV3, I 
a'-^I V3, IV4<DU^l*ffll^ 

«KiAnr2.5V±o.3Vi-r-5<t fc ^-draia^vet 

[0 04 8] -ecr, ^1 iccs-tj^k:. ov-5v 

r 5 l ccr 2 v - 3 vm^commc is^jvtsy f u/c 
f& 1 1!? F^*y 5 5cc«i&rs. cnccj:*?. ?b« 

[0 04 9 ] ^/c, 1 tsr hy*y 5 5fiOi'C^§ 
IV3, IV40Il^<t7-FW^t 

[0 0 5 0 ] OV-5 VjfitBOf^jrjI^-jr 

4, 7tP^ 9 7r5 1{Ci:0. 2V-3V*4li« 

i v-4 v^/j^ffitcr&citcjzo, T-zftmmtD 
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7T<DRt>*)lC d#©n-//WCtjSOT 1 V-4 V 
v v r *«fiW*J: 0 fc»Wt*©o^*i/jNS < ft*. 

10051]-^ H5ov;i/^^u^if&i:(Da&aia 
H l 2 KiTjrr <fc 5 cc, /J«(BCcX*rsr^ny/< 

5 2 &RC? 

[005 2 1 01 3ttU^>7^5 2©-W*STi 10 
&0, 01 4**01 3©H^AttW««*5VrHr* 
£ 0 014$C:fe(,>T, 300nsec£r&X-f ?^SW1# 
*>l/r^-{-^SW2^7TS. C<Dtc&>, 113 
©3>f s >*C2 0a£ffWffittl.65V«:&5. C 
-f>^'-#5 3®Affl*J6?-«^-Y ^SW3 

C0 0 5 3 ] 300nsecEtf*tt;W ^fSWl ^7 It 

[0 0 5 4 ] 0 1 5(iTtU^^ 7 5 lS20S¥iNB 

fcHBH"C**. rta^?7 75 l cda^STK 

[0 0 5 5] 7tP^-;7 7 5 l« k BWUcttHl 6 
A©±5&2ffl<Dh7>^X*Q8. Q9Tl#J?S£;h 

[0 0 5 6 ] ±MLtc9m&m-e\tZ. mmr v 4 » 1 30 
01 tr? h^^y^sRwiWjetc-rswittMo/c^ dr 
/w»Ji^>ffiinfti@s«JStc it etc*, h 1 7 « 1 tr » 

h * V <D«JS«r^-TH-C* 0 . il7A ttSRAM»Jgcr) 
«, 017 BU&tn^nmWBOM. H 1 7 CttDRAMK 

[0 0 5 7 ] SRAM?:^-r^W r >^ , -^COPM0Sh 
X^*ffiiSCC{B#»iL^:feO^H 1 7 B©«fi£ft«SM» 
jg*cfc£ 0 HI 7CCc^rDRAMHKS©»&, £M 

hbsjWMR** KriecR»6nTt»4. 40 

CO 0 5 8 ] HI 8»H1 7C(DDRAM^gcD^^ 

ar. sccs-^^ra 1 7 c©«&rc &mm? 

S««ffVDD<i:»Hh«EVS5W 1 *©S*5VK:fi! 
[0 0 5 9 ] f ? -^»*ii*©#«HS:tt9B-r^. 

ncit\ ^-*36s*iJBis«csifiisa>^>^-di 
3UK3*it:i>£. 50 



4WH2 00 2- 1 75 040 
12 

[0 06 0] ^cc, ?-F*Wi*#rSttteLTfi#A 
tn-i/^ictSi, -f >'*-*©;!/- ^WSttft 
U JZJ©©-f >^-#©y- h&KC^-Y^S 9 Steffi 

[006 1]:^ «#SB1*«aS**. enccj: 
0, C s l/^B«SU^;l/{C36«sns. 9 

[0062]-^ f r -*««llll*©KIEy7U9 2/ 

sto *<d?- h{c«6wcc«j#sn*. m^A*s 

n-u^uccttSi, ^>^-£<7M^^r§tifbU 

5fcfc % ft^SBi£r§tt<bT£±, Kfcu^ 
3WIJ»S«Cs«:»*ii*ti*. &{c. «#SA(i+i3 

[006 3] * fc % f-^CDy7l/v5/a(t 7-*i<D 
[0 0 64] HI 9«\ ^*y±#£«#tftjta»£- 

[0 0 6 5] 120 teDRAMfftjg© 1 fcf 9 h J* V 

urmmr wan tm&irttm^wtMMw&mtowi 

W»«**-r^P 9 ^HT£>£ 0 02 OOHBWfiEtt. 

K*Wcckh5 EBRru-YSPitcsSg 
•J7i/^a ipjh§o * ©DRAMfrSR c* & 1 i sjSra <t 

DRAMHKSCc-r-SCi-c, SRAMlfjS <fc 9 & mgjf 

t^^'JiU fiNIKS*— FT»^- : ey^<-X©4bit 
ffi?gS«l*^7K v ttiBa**- FrttD/A^jftCCcfcS 

[0067]^, mi <DmM&m<Dmgkwmw<D& 

a«c*f*«fcoc>rHffl*#JHLTBMIir4. 
[0 0 6 8] C(DS[S^S6iB6*. PDAfflfCffll^h 
5*tft4^>^1f^X, »iB3R»320 (X3) X480OS 

[ 0 0 6 9 ] 0 2 1 tt, COjRSa?f^6K(DaBS«JiR 
0, 02 2 «^7nilSOSlBSfil^0, «s<fcVH2 3»iK 
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coo70] c<D : m£kmmmmz, ftissiutm 

1, -»OT7FUXfn-^2a, 2b, XTFU* 
f3-^3, fcctO'S 1 4 3 COVRAMn> hn-^5CD^tfe 

^ig^>yn>- F^>v>*£ (p-si TFT) tecfcD— ft 

[0 0 7 1 ] ±i2l//c^>£-:7 a^7M 
1S2 0 0 _BC— ft WCC^/ST £ C <b X\ hV^y 10 

CtitciO'^^-f ■ n>hn-^ I C5b* 

?y . C5 bttft:4#it3-i*sc± 

[0 0 7 2] COffe, 0 0±CCB. IE 1 * 

(DVRAM3 > FO-75 <Dl§|fiE(D — nftct iSTnp* ^fc U (VRA 
M) 4 <h£ 1 ^ v ZslCt ttbtct?? V A v 2 • ^> 
hn-7lC5bi, DC/DC3>/^ £^<E>m^[eI 
B£l*9jB0fcm«I C8i^COG (chip on glass) 20 

[0 0 7 3 ] ^77r^o>hu-7lC5b^> 

^Oftl^WWHCCSSSSft. 3 V©JE»«£VDDte<fc 
^7> F«HvssOft*&*aw-S. 
[o 0 7 4] 3wru-f»ii*> ±&Lfc<fc5telfiljR 

fd$n v ^/c±T"C4»fij$n/ci6o (X3) xi2ogj^ 

£ 0 $S7U-f»lW©£^a ? * (A 1-4) 30 

1-4) «Y7 FU^fn-*^ bCCiorWfBlStl 

[0 0 7 5 ] i*7U>fS 1 41tiaT*§*5^5R«. 
H 2 2 tc^T J: 9 JC> MStit^ 2 : 1 ©iiJ^B^tH 

i8ia, 8i bs^n-enof^rc^. mioBl^^ 

V comi CDPflCC fctifciaSfiC Lcbs&*JI£0S 2 ft £ . 
[0 0 7 6 ] 1 aCCjtfjSLT* 3t'>> 40 

h ^H^7^-^DATA^iatt'r^DRAM7 1 a -X 7 1a 
-2, 7 1 a-3i, &DR/W7 la-l 7 1 a-2. 7 1 a -3 
^eutW^tl^fflTFT7 2a-X 7 2 a- 
2, 7 2 a-3£, &DRAM7 la-l 7 1 a-2, 7 1 a -3 

miwmmmms la^y^u^^Hjg? 3 at ©no 

CcE{BSft-5«ttSI6HB7 7 a £#Rtt6ftS. 
[ 0 0 7 7 ] g/c, miBJiS^m©8 1 a© 1/2©® 
a^4>o^2©J®^fii8 lbfcfcftSOT, 3t'^ F# 

(ommT~zz%m?z>DRM7 ib-i 7ib-2, 71 50 
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b-3<t, SDRAM7 lb-t 7 1 b-2, 7 1 b-3tcS*jBL/ 
r»W5ftS«E3ifflTFT7 2 b-X 7 2 b-2, 72 b 
~3t, &DRAM7 lb-1 7 1 b-2. 7 1 b-3Ct*tLTS 
fflCcSWeft-S U^U 9^*0187 3 bi v ^SKIhI 
B7 7b£#Ktt6ft*. 

[0 0 7 8 ] MIBWctHRSSS 1 a£»2BI 

^Hi^®8 1 bi<DPe1CC^, 7&§i,SfiCLca, CLcb 

[0 0 7 9 ] DRAM7 1 a-1, 7 1 a-2, 7 1 a-3, 7 1 
b-X 7 1 b-2, 7 1 b-3©^ft^ft«, 
F 5 > is s\ £ ST rl— STr5 1 C sO— C s 5 £ % WT & □ 
[0 08 0] 'J7I/7 V^.IelBS7 3 a. 7 3btt, 0V 

(vss) fcj:c;5v (Vdd) ©mE~^>&c}g^<*ft, 

j^JgSKSft/c2o<D-r>^-* I VI, IV2i, 
m<D<<>^-$ I V 10At>ffiJ-t&m<DJ>^-5 I 
V2©ffi^«^<fc(OIHK:»KSftyt!»«TFT7 6 a. 
7 6bci:^1*^ ^Ut, huSO-OA*-^ I VI© 

ttSRHB7 7«cas»3tir^*. 
[008 1 ] :Wc\ H 2 1 ©jRS^SSBOl»^Cco(,i 

[0 082]i21 OjUMSVEBX. S^PitiS 
^■«2ffll^HeR«ft8 U 81 b"Cli0SSft^) £ 

/wxMXll ( l ^ u-AJBiacc*iTB?Moate-S3o 
3^in) Wra©.*ftTB*ra©Jt^4, 1:2: 4i«) 

[0 08 3 ] S^iSS«y^ V t UXDRAM^m^X^ 

^M^(D8^n^^©!fce:$fjmcJ:^, 

[0 084]llt<(t tf'yy 4 v 9 • n> Fu-7 I 
C5£, tf^V -< v 9 ' 3> ha-7 I crt©^ b — 
U (DJE»f* s 35cCi»3mfC5i«W I C 8 ccft±ff ^SHur^: 

ffl^u, cftccs-^t,>rmagi C8«- ^<o^uv^<d 
&mmsz&±Lxffim j %t)<tzmz>o 

[0 0 8 5] ^f, >?^y 4 v>? • 3>Fa-7 I CtC 

[0 0 8 6] fie*©«S^^»Krtt. 7 ^ y ^ • 
3>hP-7 I C^R^-r-^dataCDA^^^l^^r 
^ot^ ^77^^-3>hn-7lC(3cl7 

D — -7 I C ^ e> <£>— WcDB&^-r - 
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[oo87] m24izz<Dmff;mm<Di ? u-awhf^ 

[0 0 8 8 ] «1\ B$5?Jt l-t2(Dfi|Ttt, DRAM71b- 

"0") JWfiBfiFSftSiifcCC. DRAM71a-lCDg 
SCs3CC7 r -drj®Xha^/hL'r3 t' r hB©f-^ 

[0 08 9] *©SL *m\ t 2 - t 3 (mi %nftlB) 
^m©8 1 a*Ctt5 V (Vdd) ©«E#* »2ai^[B 

^i®8 i Mc«ov (Vss) <D«E^n-enEians 
ft£ 0 ps, c©b& *froi«ffi©sjE«ovtcR3isnr 

10, »2BUR^BB5R«ffi8 1 b 

[0090] -e<Z)f&, B$giJ t 3 - t 4 CDPifl-Cfci:, ©J^ff 

^@8 l a, 8 I b©«tSC*3*|aj*fi«{4vcomK:t/3 
- h C^iCCcfc 0, ffigiC Lea, C Lcbfcfi!» 

3tin^Sff»^oA^/AMIStl&. */c % DRAM71b- 
2©^SCslCC-r-^^Xnb^:/rLri fc*7 h gO^r-^ 

(«*tt M l") &ffi$$tl&££i>(<C^ DRAM71a-2CDgfi 
Cs4CC7 r -^Xna^:/M,r4fc*^ hgOf-^C'O") # 

[ 0 0 9 l ] *©SL B#^J t 4 - t 5 (#23i^JBIffl) 
rtt, ffiffiS«EiaK7 7CcA*S*i*«tt«#R>lA*J^ 

^l©8 1 atCttOV (Vss) * 2 91*7*3 

&B&8 i btcrasv (Vdd) ©«E*s-en-enEians 
fcccovocK^strcfc'?, cma^ii^Hfi 

(B*SHI t 2 - t 3 ) B\ Iff 1 SM*iS^ffi8 1 aCCSt 

j£r*«*«jewiKi/, 02g»ja^ii^m@8 i btc 

^a*'WU^jWcR5£L,"C\ »l*j<fcO c ai2ffl^ia 
Ili8 1a, 8 1 b(D^{4^»r6]mS^{4VcomtC->3 
-h£tf& 0 cnUl «S8f»CLca. CLcbfcflB* 
StirC^«n»^-9^ttKStlS. Sfc* DRAM71b- 
30SSCs2CCf r -^^Xhb^r/M,r 1 fcT 7 hgCD^-^ 
(W^.tf M l M ) W$n5i<!:fe(C ( DRAM71a-3<9l?S 
CssCCf 5 — ^J»XnaSr/M^r4lfy b &<D<f— £ ("0") 



(9) ^19200 2- 1 75 04 0 

16 

[0 09 3] «FjSt 6-t7 (&3£ctJBR!!> 

rtt. «ttSIEH*7 7«cA*3ftS«ttfll*RDiAW^ 

Jg^S8 1 afclte5V (Vdd) <DWE#s, ^2S»J^H 
3HI&8 1 bCCfctOV (Vss) ©*ff#*ft^ftElttn<* 

n£ e dSL c©b$, w^affioaEttovccKSsti-r 

cn^^l^Mrt (BSSEOt 2-t 3) 

«i marrams 8 1 acc»jB-r*«*tt3e*sa 

»U m2g^7KllJ^m@8 1 bCC*fj£rs««tt**s 
10 ffi#rT&„ 

[0 094] COJ: *>K, *«tflrit ffiSPgfiSrSS 
m?&tc&02^<D®imnmm^&8 la, 8 1 b 

/^u^in^H*^-r s/csxd 1 ^ u-Awrawom i 

ttl : 2 : 4) i*Jfi*^to*fcWll«:J: D , 6t'^h 

[0 095]^ &y u-AjHBCctet>rtt, SttJ^e 
0SS7 7^cA*^n^Sttfi^PoiM3:a-u-<;i/, poib 

[0 0 9 6 ] JSLhOJ: 02 1 OjKSS^lT 
^5*7 -f . 33>hn-^ 1 CfCjfcffc^-^data 
<DA2J**&l»*§^K:XT FU^a-^OttfES^fc 

[0 0 9 7 ] #c$c, ±E©«SMafcW|*l^att:, 

[0 09 8 ] Vrty ^ 'jr^ • 3>hP-7 I C&C&£, C 
PU6 ^evxfA^XL li^Lti/^ 

•r*A^n v ^SYSCLKi^C, ^^-^datafc^CKCtD 
B^-T- ^ dataCDT FbXf-^ adrs*« A* ^ tl £ 0 ^ 
-r v >? - n> hP-7 I Ct£, CCOTKU^-r-^ 
adrsCCg^C^r y ->> ^ • n> h D— ^ I Cp*gCDy 

[0 0 9 9] ^^r? ^ • n> ha-7 I A^7 
40 $n^^XfA^O v ^SYSCLKtCS^l^TXT F I/Xf 
n-^3^^-r^X^n v ^XCLKiXX^- hXST^ 
ffl^TittfeCC, YTFUX^n-y^SOISBI-rSYX 

/c, y77^^-n>Fp-7lC^ MSf^n/ci^ 
^T'-^dataCC^tjSL/cA 1 7 ^ CO® ^ t'- ^ DATA 

*>^o'a 1 zfa v zKommzm-rr f ux^-^adrs^ 

[0100] ^X3S5 afct, A^^ti^X 

^7D 7 ^XCLKCCS^JC^rY^P 7 ^YCLK^r^fiSb. CCD 
50 Y^n 7 ^YCLK*5cfcO*YX^- hYST^YT FUXfn 
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-#2 a, 2bCca*jU S/cX*n**xcucfc<fctfX 
x^-Hxsp&xr Fu^n-ystetti^-r-s. Mtc 

[S^f r -^[>\TAfectD f r KUXf'-^ADRSKlg^^ Y 
7FbXf-^YADRS?:Y7Kl/^fn-^2a, 2 b 

femurs ±*cc. a^f-^DATAfc.trarFuxf 

-£xadrs£XT 'FU^f3-^3{C[BW5. 
[0101] XT FUXfa^yait A;ft£ft£ilj* 
-r-£[W7vtecfc£>'Xy FUXx-£xADRStcg-3(,>TH 
/2JHP*TCA2:/n* *^lK^^>CC*f|£0/c 10 

r-^^if >^v>^iiigssprif>^»; t^- 

-«F7>fA'XDR, ^-*«»!R;*-f **XSW* 
^LrA2^n^^CC*ft£-r^7 r -^S»Xna l XnWC, 

[0102] Y7FUXf3-^2a, 2b©f3-F 
SBDCte, A^£ft£YT FUXx-*YADRS*C3^(,> 

r A 2 ^cc*fi£-rs{WSSi8P 2 lcd^S: r^^-f ^ 

<tU »JaiaP2 Ltt»l£5ffl5RK:ft# (A,W1-W3,SA1— SA 
3,P01A,P01B) £tttt>T&o 20 
[0 1 0 3].H2 4tC^-rA2^O5r^©^^5>yr 
XT FUXf3-^3^6A2^D^ ^fcStfjS"***?*- 
£3&X na. X nbCC 6t*-;F ©Hi*?*- £ DATA^W^C«*& 
£ft£ e &1t s YT FU^f3-^2 a 

h QATAO 0 t'-y FS#DRAM7 1 b -l©g«CsOCCfilj$3 
ft£££&CC, 3bit7)^DRAM7 1 a~l(7>gSCs3tC^F$ 

3Vy b DATA© 1 tT v b g#DRAM7 1 a -2©g*CSlCC 
«^F$tl, 4bitg#DRAM7 1 b-2(D^SCs4iC«J$$tl 30 

t** hDATA(D2b1t@^DRAM7 1 b -3<D<gMCs2(,cm$ £ 
ft, 5bitgrt*DR*M7 1 a-3(DSSCs5CC«f#£ft£ 0 
[0104] mx-lt. 5fe©a^«3Bi«&0 . DRAM7 1 
b-l. 7 1 b-2, 7 1 b-3, 7 1 b-x 7 1 b-2. 7 1 
b-3<DSfiCs0&C0bit@O-r-^ H 1" #\ ^«CsliCibi 
tg(Df-^" 0" 30*. ^SCs2tt2bitS<D7 :r ~£'' l" 

SSCs3&C3bit@GD7 r -#" 0" ^SCs4CC4bit 
B(Dr-£" 1" # v SSCs5&C5bitSCO-r--£'' 0" # 
<£&£*l£*>CD<*:*r£o 40 

[0105] *ns6^(D«^tc etna, &dram7 

1 a -1-7 1 b-3iSJ*^iB**ffi8 la, 8 1 bCt^ 
!/? U^>^[eISg7 3 a, 73 b £te:lf>:/ 

> tmrmtcmmm b ? >s>x % 1 2 a -1-7 2 b -3 
«c<to«»Wfcttji3iit$n5fc«), ^ibfPiasbr 

T, ^K)^^:^^CD<h|o]B#^CDRAM7 la-1^7 1 b~3<D 
[0 1 0 6 ] m2 4&C7jrTa 3bitgCDU- FJtBBB'C* 50 
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(BaS^^^SAlCCctDRiiffl h-7>^**7 2 a-l. 7 

[0107] m«» sna^Jtra (02 4<£>u$#jt 2 

-t3) rtt, ^K^«7 7CcA*SftS«tt»# 
ad1a#;W poiB#n— u^;ucc^:^$n, mi 

Em^mmmms 1 atc^ov (vss) <d*e#. hi 2 

BJ«7SH*«ffi8 1 bfc«:5V (Vdd) ©lE^^n^f 

[0108] S2 4<D^Jfflt 3-t 4"C« % $0 

fflfi#A*'WU^«:HSl/T, Sfn*J<fctflfl2@rJ3l 
^If^fi 8 1 a, 8 1 b ©«fi[**frnI«ffi«fl[VcxxiitC 
*>a-FSi*4. C*iCt<£9, SSSSMCLca. CLcbte 

^$nti^ii«i^uM^n5o dram 

71b-2<E|?:BCslCC -r — ^i^Xnb^/T L T 1 fcf y bE<Df 
-2 (fflZWl") aMS^Stl&iifcCC, DRAM71a-2<7) 
SSCs4CCf r -^|^Xna^LT4 fcTs> hacDr^C 
0") W5ti^ 

[0109] -eoa. Bsssit4~t 5 (m2^mm) 

ai*J^|51l87 7CCA*SnSffitt<t-^Pd1A*s^ 
8 1 a CC W 5 V ( V dd) ®mEE&* m 2 MWrm 

mmms 1 bec^ov (Vss) omEE&^ti-ztitiimz 

(B$^lJt 2-t 3) Sriaia^HIRmffi8 1 aCC^f 
SS'TSIiJglttJtWKlL, »2BI«5Kia3R«S8 1 b K 

[0110] «pSOt 5-t 6CD^r«, $uwt 

-^A^/^^ U-<;I/CCS:^LT, »l*$J:c«B2BMSya 
^®8 1 a, 8 1 b(D«{4*»fij«ffi*fil[VcornCC^a 
-b£#£ 0 cnccj:0, ife s a §IC Lcau CLcbCCS^F 

$ftTi,>zmMm>r>tcA,ti(m$tiz> 0 $/c, DRAM7ih- 

3©SfiCs2CC7 r -^«XhbJ&/M^r 1 t'^ hl^f-^ 
Cs5(C7 r -^i^Xna^:/rLr4 t'y Fg^f-^C'O") *5 

[oiin mmt 6-t 7 (m3«^HB) 

Ttt, ffi!tJ^llB7 7CcA^S4iSffitt®#PblA*i^ 
mmms 1 aCC«OV (Vss) O^JE^, 02g|^il 

^m^8 i bcu*5v (Vdd) oflBE^n-enEu/jns 

n£ e ffi. C<DB$, *f|oJSffi©«EEttOVtcK^Snr 
tt, ^lSIS^fflBRSS8 1 atfCttfcTZffiimxyt&M 

mu, mz^m^mmmms 1 bcc^-j^r^^^^ 
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[0113] ±SKbfcJ:5K:. 4^ffl0ftAXCT&K 

tc<t:titf, rt*6^-sr M*yi. ffiSP^ia (S^ffi 

**2BJ^7Rffii3S«ffi8 U 8 lbTflteJS) j<OU* 
(RR ( 1 7 u-AJHIBCcMtfT«FlB©»«tS 3^01f^ 

Wlffl©iS*lNFH|(DJ:b*%, 1:2: 4<h*T£) 

*»;«cj:oe4i»ias*SBar4ci^'c*, st«^ 

[0 1 1 4] aSHR«*2^7cW«c*»©^n5r 

[0 115] CO^SfcWJr&J, JKatcEPttlStiSWEO 
l 7U-Aj«ifflfttcSK3i*sc<!:r«l5$#*K: 

i><D<Dy y ?*7£{£if££-t* htc&ic l ? u-A&cRge>-r 20 
[0 116] £ ft:, C©H«l«r«*fRj«S©«fiC«:^ 

/Co 

[0 117] iC^r, ifBOiettWrW:, 

-#*ibrt u >r sp i o^ficcieg-r ^ c i -c&e 

^2 5«c*-TJ:^K:5U»7-K3»IK«illl»*ieiB-rsci 
YT F u^-^a-^OjgffirStjS^a v 9&—mntc9k 

[OH83H21 ©jRa^«a©»J5S(coi^-c, is 

»J5KT^TFT«, * 6 ft 2>mm&fc 1 0 0±CC 40 
m^>'i3> (p_si) 1 0 1 *J§tt«<tOTJI5j3ES 
ft, N^ + *^TFTttV-^««*iS»'r*fc«)K:L 
DD«a*«W3ti"C^4. *tt»5/»;a> (p-Si) 1 

0 i±cctt»b^y3>«^6tt*y-F«iwii 0.2 

1 0 3#£ffifi<*ftTt,>& 0 fur. c©±icK{b'>y =1 

(p-sD 1 0 lccmawtcftsttstisv-xfeiof fu 
-/>ili 05, 1 0 6#geg£ nrt^ 0 HtccoJh 
ccr^yjufttBitti'^e&SBPJIiBaHi 0 4W3 w 50 
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mOK/TrKKSft, C<D±ICA 1 

■BMME1 0 7*««S*iT:ru-fK«9 9J*»«Sti 

[0 119] C(D71/^fSfi9 9^t^Ifil 

m*&a*a**ii 1 l^iea^n, g«i 1 iibjcc 
[0120] -eor, ru^s«9 9 i^trsjs^i 1 3 

t<Dmctt&fami 14, 11 5*^LT*JHil 1 6 
tiWmsti* JSK»|5JWE1 1 3±*ctt«3£«l 1 7# 

[0121] jKUHl 1 6ilt(t F • 

[012?]**:, iSao^S^-FiLTtt. ±j£L 

[0123] <»2 CDSSfeJBJB) ST2 ©HSfiJgjBtt, St 
T^^iltEL (electroluminescence) ^RT-iffil* 

[0 124] 02 6Ct^-r<fc5ec#7 

**>&&SHft»S«i oo±cc^iSfl^ya> (p-si) 
- # *> tc&ic l d d fflkimm $ ^ 

^>c WSlJ/»Ja> (p-Si) ±Cc«BMt5^y3>i»>6 
«r*y- h&fll 3 2^EH$ti, CCD±CCMoW^ 
^^6/cC^y-hmSl 3 3*5ffiig§tiT(/^. f L 
r, CO±K:Kib^y3>«^6tt*JBIHIMWil 3 4 

wu»>'j3> (p-s-o tcmtmicmmztiz 
v-x*j<tcf Fu-r>«ffii 3 5. i3 6*j|easnr 
us. mcc c o±cc t &v frffimte h tj: zmmm 
mi 3 7^3 umcomm-cffimzti. co±k:a i t 

si 3 s^ieas nrt^o 

[0125] ®^m®^:ElliTS/c^Clj^m 

3 9#K«3*i> S^Bt^PSSl 3 9Cc|Ziii$n/cil 

aAni 4 0^iea$nrc^ o K«c*-;uaA«i 4 

1141 aWBBBSti, C©±(c»JRr;U* *)±m&Mt 

4 2#EB3ftT«flE3*T,TU£. 

[0126] ^-Jl/iiA« 1 4 0 -^^Jl 1 4 1 t LX 
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[0 127] 02 7 tt, C©EL*T-©«B5«teKiar* 

(djz^ic. m (r) em, » <g> 

T72i, «j7 U»J/alB7 3 <b, tmmTFTl 4 

[0128] DRAM 7 1 iKiSST F T 7 2 teiUffs^- £ 
Ot'^hSM^6ni>o m27\Z8®<D 
DRAM7 1 iKS^TFT7 2^(S^rfcO, 2> = 64 

[0129] »;7i/?5/aiB7 3B, sjajsaasfifc 

2^>a'-^1V3, IV4<b, J7Jg£>-<>^--# 
I V3<DA*«l-f-<taaCD^>^-dr I V4<Mtirt»-f 
t©Pa{cS!iKSn/c»«TFT7 6i*St5. f£@© 
>f>^^IV4<DfflM^t B»fflTFT740y 
-HJHPCcSSKSti. fg»fflTFT7 4(DV-X&?K: 20 

»EL^7 5^i^nri^ 0 

[0 13 0] ';7U?SxaiB7 3tCH 6 0CDDRAM7 
1 iO«T F T 7 2 ^»JJCgM$ hTfc 0 , 
TFT7 2©lifti^>TSi» #I£T£DRAM7 1 
0f-^S*lll$nt'j7l/r>a 0887 3&CA^i* 

[0 13 1]I2 7©ELRSga» t ELfT-7 50 
<DM3&) (Ditmi. 1 : 2 : 4 : 8 : 16: 32tc*r£o 

fir, fflR^-^offitaB&r. #tf ?y u-ajwh 

[0132] 02 8 AttBBRf s -drci,i,l,l,l,tt©IB 
*<D»-&*WI<fcUr, BtHSROELlR^^ISCCjSaTT 

£ e H2 SBttBER^-^Cl.o.i.oa.DOiBSR©*^ 
*«iLr, 8*H»OEiJR^IIBRfC*JlTrS»!IBI*i 40 

[ 0 1 3 3 ] fc*T\ H 2 7 <DE L«^SaKOttf¥«lli9! 

fc^7 H8tC7 s -»*JBJcft*&'r5cifcJ:0. dram 
7 l^OD^-^OS^iA^tfton^. 
[0 13 4] DRAM7 1 ^©7 r -*«#i&;fr##*7'rS 
<h, «IIB«SAl^SACi+5)*«IIBI-r5C<b{cJ:i3, 6 
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